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ing for a comprehensive examination; it 
would also make a good starting point 
for an engineer embarking on a con- 
tinuing education program after having 
been away from studies for some years. 

The problems are for the most part 
very well chosen; many are qualitative, 
and none involve extensive computa- 
tions. It does seem, however, that the 
author could have taken some advan- 
tage of the opportunity to put an en- 
gineering flavor onto many of his prob- 
lems, rather than staying in the me of 
basic scientific analysis as he has done. 
Questions of the type, “Devise a process 
which will . . . .” could have been 
quite effective illustrations and discus- 
sion vehicles. 

Learning through direct involvement 
in problems can be highly beneficial, 
and this book should be a valuable 
experience for anyone who uses it in 
the intended way. It is easy to take 
the short way out, however, and any- 
one who proceeds on to the answers 
without reasoning the problems out for 
himself will lose much of the value of 
the book. The pages are all perforated, 
but this does not make the answers any 
less available, nor does there seem to 
be any reason to remove the pages 
after one has completed them. The 
book has a good nomenclature section, 
but no index; this hampers the reader 
in referring back to previous textural 
material. 

Professor Ranz’s book has much to 
offer to anyone who will give it the 
thought and time which it demands. 


C. Jupson Kinc 
UNIVERSITY OF CALIFORNIA 
BERKELEY, CALIFORNIA 


Radiation-10, Light-9, Intensity-6, Concentration-6, Removal-4, Pollutants-9, 
Water-5, Carbon Dioxide-2, Carbon Monoxide-2. 


Abstract: The photodecomposition of aqueous solutions of formic acid was studied 
as a model reaction for removing organic pollutants from water. The process 
was carried out in a tubular-flow reactor, operated continuously. The cylindrical 
reactor was irradiated from the outside by placing the cylindrical lamp and the 
reactor at the foci of an elliptical reflector. Measurements made at differential 
operating conditions permitted calculation of rates of reaction as a function of 
formic acid concentration and light intensity. Carbon dioxide and carbon monox- 
ide were the only observed products of the decomposition. 


Drop size distributions produced by turbulent pipe flow of immiscible liquids, 
Collins, S. B., and J. G. Knudsen, AIChE Journal, 16, No. 6, p. 1072 (November, 
1970). 


Key Words: A. Distribution-7, 8, Size-7, 8, 9, Drops-9, Flow-9, Turbulent-0, 
Pipe-9, Liquids-9, Immiscible-O, Turbulence-6, Velocity-6, Breakup-7, Mathe- 
matical Model-10, Stochastic Mode!-10. 


Abstract: Drop size distributions in turbulently flowing dispersion of immiscible 
liquids were investigated. The observed drop size. distributions were actually a 
composite of two superimposed distributions. One is the distribution produced by 
the injection nozzle and the other is that produced by breakup in the turbulent 
flow field. A mathematical model was developed which predicted both the shape 
of the observed distributions and kinetics of the droplet breakup process for the 
distribution produced by the turbulent flow field. 


Feedback control of an enriching column, Shoneman, Keith, and Jack A. Gerster, 
AIChE Journal, 16, No. 6, p. 1080 (November, 1970). 


Key Words: A. Control-8, Distillation Column-9, Enriching-4, Feedback Control-8, 
Closed Loop-0, Ziegler-Nichols Method-10. 


Abstract: The transient behavior of a 24-in. diam., 10-tray enriching column 
was investigated experimentally while the column was operated under closed-loop, 
feedback control. This behavior was compared with that of a perturbated linear 
model with the column open-loop behavior being represented with simple transfer 
functions in the frequency domain. Comparisons showed that control parameters 
determined using the predictive linear model were conservative and permitted 
stable and smooth responses of the experimental column. 


Free tear sheets of the information retrieval entries in this issue may be obtained by 
writing to the New York Office. 


Page 1118 AIChE Journal November, 1970 


N 

X 


281; : 
90 
483, 
39; 5, 
832, 
, 410, ; 
ods— : 
9, i 
\ 
fethod 2 
817 
A, 
tudy- 
on; it 
point « 
con- 
aving 
part 
ative, 
puta- 
it the 
dvan- : 
n en- 
prob- 
lm of 
done. 
‘ocess 
been 
iscus- 
>=ment 
ficial, 
uable 
it in 
take 
any- 
swers 
t for 
ue of 
rated, 
any 
2m to 
pages ( 
The 
ction, 
eader / 
xtural / 
ch to 
t the : 
4 
ORNIA 
970 


} 

4 

D 
I 
I 

E 
E 
F 
| A 
A 
- C 
© 
D 
D 
Mi 
E 


INDEX TO VOLUME 16, No. 4 


Andersen, T. S. 
Anderson, R. J. 
Apuzzo, G. 
Astarita, G. 


Berrett. C. ... 
Bollinger, R. E. 


Catton, I. 

Chen, S. S. 
Chevalier, P. 
Colver, C. P. .. 
Cope, R. C. .. 
Coull, J. 


Davison, R. R. 
Denn, M. M. 
Dranoff, J. S. 


Edwards, D. K. 
Erickson, L. E. ... 


Fauske, H. K. 
Foss, A. S. . 


Gates, Jr., W 


A 
Absorption of Carbon Dioxide by 
Weak Base Ion Exchange Res- 
Analysis of Kinetic Parameters from 
Batch and Integral Reaction Ex- 
periments 


Cc 
Calculation of the Critical Locus 
Curve of a Binary Hydrocarbon 
System, The .. 
Continuous Filter 
Performance . 


Cake Washing 


D 


Determination of the Mechanisms 
Causing and Limiting Separa- 
tions by Column Crystallization 


Diffusion Coefficients for the System 
Toluene-Methyleyclohexane by 
Using Birefringent Interferom- 


Eddy Cell Model of Mass Transfer 
into the Surface of a Turbulent 
Liquid, An ... 

Effect of Lewis Number « on ‘the Sta- 
bility of a Catalytic Reaction, 
The . 


Vol. 16, No. 4 


Authors 


Gauvin, W. H. 
Gavalas, G. R 
Gidaspow, Dimitri 
Gregor, H. P. 


Haluska, J. L. 
Hanks, R. W. 
Heideger, W. i 
Hissong, D. W. 


Isbin, H. S. 
James, H. R. .. 


Ray, .., 
Kubanek, G. R 
Kuo, M. T. 


Lamont, J. Cui. 
Lee, E. 
Lee, J. C. 
Lin, S. H. 
Luss, D. 


Marrucci, G. . 
Middleman, S. 
Miller, I 

Mudge, L. K. 
McDermott, C. 


Titles 


Effect of Surface 
Liquid-Liquid Mass 
Rates, The Pos 

Effect of Transverse Curvature 
on Turbulent Boundary-Layer 
Mass Transfer 

Evaluation of Models for Tubular, 
Laminar Flow Reactors ; 

Experimental and Computational 
Studies of the Dynamics of a 
Fixed Bed Chemical Reactor . 


Active Agents on 
Transfer 


F 

Film Formation in Two-Phase An- 
nular Flow .. 

Friction Factors and Pressure Drops 
for Sinusoidal Laminar Flow in 
an Annulus 

Fuel Cells: Their 
(Book Review) 


H 
Heat and Mass Transfer in a Chan- 
nel with Surface Mass Addition; 
Application to Phase Change 
Processes 
Heat Transfer to Cylinders in a Con- 
fined Jet at High Temperature 
Hemolysis in Simple Shear Flows 
Heterogeneous Reactions in the 
Photochlorination of Propane 


AIChE Journal 


602 


694 


542 


658 


588 


520 
575 


553 


McGovern, T. J. 
McGuire, G. 


Nakano, Y. 
Powers, J. E. 
Russell, T. W. F. 


Sareen, S. 
Scott, D. S. 
Seinfeld, J. H. 
Shapiro, S 
Sinai, J. .. 
Smith, J. M. 
Sparrow, E. M. 


Theofanous, T. 
Tien, C. .. 
Tromblee, G. L 


Vasudevan, G. .. 


Weber, O. W. 
Williams, M. C. 


Yu, 


I 


Initiation of Thermal Convection in 
Finite Right Circular Cylinders 

Integral Method for Convective Dif- 
fusion—Bubble Dissolution, An 

Interactive Techniques in Optimiza- 
tion: II. The Linearity Difficuity 
in Dynamic Programming and 
Quasilinearization. 

Invariant Imbedding, Iterative Lin- 
earization, and Multistage Coun- 
tercurrent Processes . 


L 


Laminar-Turbulent Transitional 
Flow Phenomena in_Isosceles 
Triangular Cross-Section Ducts 


M 
Macroscopic Condition for Stability, 
A 


Method. for Multicomponent Equi- 
librium Calculations by Using 
Dew Point Pressure Vapor Com- 
position Data, A .. 

Momentum, Heat, and Mass Trans- 
fer to a Continuous Cylindrical 
Surface in Axial Motion. . . 

Motion of Liquid Drops in Non- 
Newtonian Systems .. . 


686 
28 
691 
B 528 648 
688 
694 644 
528 580 
633 
620 
698 Vv 
F 609 
5 
609 688 
644 = 
639 
580 679 
633 . 
626 
648 512 : 
etry 691 
E 
= 696 
513 614 
620 = 538 
Index 


P 


Predicting Fractionator Dynamics by 


Using a Frequency Domain So- 


lution Technique . 


Purge Dynamics of Fuel Cells 


673 
560 


S 


Sucrose Inversion by Partially Deac- 
tivated 


Ion Exchange 


Vapor-Liquid Equilibria of the Hy- 


Resin 


drochloric Acid-Water System . 


tonian 


Viscous Incomprehensible Non-New- 
Flow Around Fluid 


Sphere at Intermediate Reyn- 


Subjects 


olds Numbers 


The AIChE J. is using the key words as part of the index to Volume 16. The boldface number indicates the role that the 
key word plays in the article; the lightface number is the page number. The roles of these key words have been made to 
conform with the modified definition of roles presented in Chem. Eng. Progr., Vol. 60, No. 8, p. 88 (August, 1964): 1—input, 2— 
5—environment, 6—cause, 7—effect, 8—active concept, 9—passive con- 


output, 3—-undesirable 


component, 


cept, 10—means, 0—adjectives. 


A 

Absorption—7, 

609 
Accuracy—7, 644; 8, 644 
Activity—7, 536 
Air—5, 588 
Air Pollution—4, 609 
Aliphatics—9, 580 
Anisotropic—0, 560 
Annular—0, 626 
Aqueous—9, 536 
Aromatics—9, 580 
Azobenzene—1, 648 


B 
Benzene—1l, 644, 648 
Binary—0, 588; 9, 580 
Biomedical Engineering 

—10, 575 
Boundary-Value 
tions—2, 679 


C 
Calculation—8, 560, 580 
Carbon Dioxide—l, 609 
Catalyst—10, 536, 620 
Carbon Tetrachloride— 

5, 602 
Columns—2, 
648 
Composition—6, 542 
Computer—10, 542, 560 
Concentration—6, 658 
Conduction—6, 594 
Continuous—0, 614, 633 
Control—4, 673; 8, 670 
Controller—2, 673 
Convention—7, 594; 8, 
594 
Couette 
575 
Countercurrent—0, 679 
Critical Point—2, 580; 8, 
580 
Critical Properties— 2, 
580; 8, 580 
Crystallization—6, 
8, 648 
Cyclohexane—1, 648 
Cylinders—9, 520, 594 
Cylindrical—0, 614 


D 
Deactivated—0, 536 
Dehydrogenation—4, 644 
Design—4, 542, 673, 

679; 7, 542 
Diameter—6, 553 
Dieterici Equation—10, 

580 


513, 8, 


Equa- 


679; 10, 


Viscometer—10, 


648; 


Index 


Difference Equations—2, 
679 
Differential 
10, 542 
Digital 
580 
Dimensionality—6, 639 
Distillation—4, 679 
Drag Coefficient—7, 569; 
8, 569 
Drops—9, 538, 626 
Ducts—9, 528, 588 
Dynamic Programming— 
7, 639; 8, 639; 10, 639 
Dynamics—8, 560, 658 


Equations— 


Computer—10, 


E 

Eddies—6, 513, 648 

Eddy Cell Model—10, 
513 

Environmental Control— 
4, 609 

Equations—8, 633 

Equilibrium—8, 609 

Errors—6, 644 

Estimation—9, 644 

Evaporation—2, 588; 10, 
614 

Experiments—9, 644 

Extraction—4, 639, 679 

F 

Feed—6, 673; 9, 658 

Feedforward—0, 673 

Films—7, 626; 9, 626 

Filter Cake—9, 633 

Finite Difference Method 
—10, 542 

Fixed Bed—0, 536, 658 

Flow—7, 528; 8, 528, 
569, 626; 9, 528, 542, 
569, 626, 658 

Flow Rate—6, 553 

Fluids—9, 528, 538, 569 

Formation—8, 626 

Fractionators—8, 673; 9, 
673 

Frequency 
658 

Friction  Coefticient—7, 
614; 8, 614 

Fuel Cells—9, 560 


G 
Method—10, 


Response—8, 


Galerkin’s 
569 

Gas—9, 520, 588 

Gases—5, 609; 9, 
626 

Graphite—9, 520 


513, 


4—application, 


Green’s 
560 


Function—10, 


H 
Heat ‘Transfer—8, 520, 
588, 614 
Hematocrit—6, 575 
Hemolysis—7, 575; 8, 
575 
Heterogeneous—0, 553 
High Purity—0, 673 
Homogeneous—0, 
553 
Hydrogen—6, 536 
Hydrogen Peroxide—1, 
658 


542, 


I 


Insulation 6, 594 
Interaction—8, 602 
Interface—9, 513 
Interferometer—10, 602 
Invariant Bedding—10, 
679 
Inversion—8, 536 
Ion Exchange Resin—10, 
536, 309 
Isobutanol—9, 602 
K 
Kinetics—8, 609 
L 
Laminar—0, 528, 542 
Laplace Transformation 
—10, 673 
Lewis Number—6, 620 
Liapunov-0, 670 
Linear Perturbation Anal- 
ysis—10, 594 
Linearity—6, 639 
Linearization—10, 673 
Liquid—9, 513, 588, 626 


M 
Macroscopic—0, 670 
Mass—6, 588 
Mass Transfer—6, 648; 7, 

513, 602; 8, 513, 588, 
609, 648 
Mathematical Model—8, 
560; 10, 648, 658, 673 
Mathematical Models— 
8, 542 
m-Bromonitrobenzene— 
1, 648 
m-Chloronitrobenzene— 
1, 648 
Measurement—8, 520 
Measurements—9, 644 
Mixtures—9, 588 


AIChE Journal 


Momentum  Transfer—8, 
614 
Movement—6, 
626 
Multistage—0, 679 
N 
Naphthenes—9, 580 
n-Butanol—9, 602 
Newtonian—0, 528, 538, 
542 
Nitrogen—10, 520 
Non-Newtonian—0, 538, 
569 
Nusselt Number—7, 588, 
614; 8, 588, 614 


O 


Optimization—8, 639 
Oxygen—-6, 553 
P 
Packing—6, 553 
Pellets—10, 620 
Performance—9, 633 
Photochlorination—7, 
553 
Physical 
520 
Plasma Jets—10, 520 
Poisoning—6, 536 
Polyethylenimine—10, 
609 
Porous—0, 620; 10, 560 
Power Law  Fluid—9, 
569 
Prediction—10, 633 
Predictions—10, 633 
Pressure—2, 560; —7, 588; 
8, 588 
Processes—2, 679 
Products—7, 673 
Propane—1, 553 
Purging—8, 560; 9, 560 
Pyrolysis—4, 542 


R 
Range—6, 644 
Rate—6, 658 
Rayleigh 
594 
Red Blood Cells—7, 575 
Reaction—7, 536; 9, 620 
Reaction Rate Constants 
—2, 644; 8, 644 
Reactions—6, 553 
Reactor—9, 553, 658; 10, 
536 
Reactors—9, 542, 670 
Redlich-Kwong Equation 
—10, 580 


626; 8, 


Properties—8, 


Number—6, 


Reynolds Number—6, 569 


S 

Separation—7, 
648 

Shear—6, 528, 575 

Sherwood Number—7, 
588, 614; 8, 614 

Similarity Transform—10, 
614 

Simulation—8, 673 

Sodium Dodecy! Sulfate 
—6, 602 

Sodium Tetradecyl Sul- 
fate—6, 602 

Sodium Thiosulfate—1, 
658 

Solute—9, 602 

Solution—8, 679 

Sphere—9, 569 

Stability—7, 620; 8, 528, 
620, 670 

Stilbene—1, 648 

Stokes’ Law—10, 538 

Stress—6, 528 

Sucrose—1, 536 

Surface—9, 513, 614 

Surface Active Agents— 
6, 602; 9, 602 


648; 8, 


T 
Temperature—6, 542, 588, 
658; 9, 520, 658 
Terminal Velocity—8, 

538 
Termination—8, 553 
Transitional—0, 528 
Transport Properties—8, 
614 
Trauma—6, 575 
Triangular—0, 528 
Tubular—0, 542 
Turbulence—6, 513 
Turbulent—0, 513, 528 
Two Phase—0, 626 


V 
Vapor—9, 588 
Velocity—2, 560; 9, 520 
Velocity Profile—7, 569 
Vertical—0, 594 
Viscous—0, 569 


W 
Wall—9, 553 
Walls—9, 594 
Washing—8, 633; 9, 633 
Water—1, 588; 5, 602 
Wave Theory—10, 538 


July, 1970 


. 686 
n- 
3 

that the 
made to 
put, 2— 
ve con- 
r—6, 569 

48; 8, 
15 
mber—7, 
orm—10, 

Sulfate 

yl Sul- 
te—1, 

8, 528, 
538 
314 
Agents— 
542, 588," Ni 
658 
ocity—8, \ 
53 
28 e 
erties—8, 

8 
13 » 
13, 528 
6 
9, 520 

7, 569 

; 9, 633 

602 
), 538 

1970 


